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Presentation Overview

e Analysis of DEA bathymetric data (2002-09
period)

e Sediment transport model development

e Review of model calibration results

ANCHOR
T i Rt < P 83 2l e it s A S T RO S e Slide 2 of 46 (& & =
.;\ s - .:J ._- ..-..‘ " ol .-‘, :;'_ " qr _.‘v-' ,.'\_‘_ PR .I"" ‘\,'-._‘qt ", QEA - < - -
P P LA P A P RO O S S ‘)n s N Tio s TRarhna (S o



DO NOT QUOTE OR CITE This documen t
is currently under review by US EPA and
its federal, state and tribal partners and is

D EA B at h y m et ry An al yS I S subject to change in whole or in part.

e DEA analyzed changes in bed elevation during the
/-year period from January 2002 to January 2009

e Study Area iIs RM 1.9-11.8

e Today’s presentation focuses on RM 2-11
e Not expected to impact calibration

e Insights about sediment transport processes
gained from analysis of bed elev. changes during:
e 7-yr period - 2002 to 2009
e 16-month period - Jan 2002 to May 2003
e 10-month period - May 2003 to Mar 2004
e 58-month period - Mar 2004 to Jan 2009

ANCHOR

Slide 3 of 46 QEA <




Bed Elevation Changes:
2002 - 2009

Portland
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LWR Hydrograph: 2002 — 2009  seewemeneanm
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Annual Sediment Load
(Metric tons/year)

Upstream Sediment Load:
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nual Variability
Suspended sediment load at RM 12.7

is currently under review by US EPA and
its federal, state and tribal partners and is

Data
Collection
Period

------ Mean Annual Load (1,203,000 MT)

Mean load for

Mean load for 7-year period

1.2 million MT/yr

36-year period 0.9 million MT/yr

a8 dinse el

2008
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O Winter (December-February)
O 5pring (March-May)
O summer [June-August)

O Autumn (September-November)

Winter
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Data-Based Mass Balance: 2002-2009

RM 11 RM 2
Upstream s(;::te am
Load
944,000
MT/yr

Trapping Efficiency (TE): portion of incoming
load deposited in LWR
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Data-Based Mass Balance:
January 2002 — May 2003

RM 11 RM 2
Upstream s(;[:team
Load
915,000
MT/yr

Trapping Efficiency (TE): portion of incoming
load deposited in LWR
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Data-Based Mass Balance:
May 2003 — February 2004

RM 11 RM 2
Upstream s(;::team
Load
809,000
MT/yr

Trapping Efficiency (TE): portion of incoming
load deposited in LWR
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Data-Based Mass Balance:
February 2004 — January 2009

RM 11 RM 2
Upstream s(;::team
Load
972,000
MT/yr

Trapping Efficiency (TE): portion of incoming
load deposited in LWR
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2002-09 Temporal Distribution: ssesmebms
Incoming Sediment Load

May 2003 —
Mar 2004

Mar 2004 —
Jan 2009
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2002-09 Temporal Distribution: ssesmebms
Net Deposition Within RM 2-11
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2002-09 Temporal Distribution: ssesamhms "

Net Sedimentation Rate Within RM 2-11

Average Net Sedimentation Rate
(cm/yr)
o
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Implications for HST Model Calibration”

e Jan 2002 to May 2003 period is significantly
different with respect to net sedimentation,
even though the incoming sediment load Is
similar to the May 2003 to January 2009
period

e Use of data from Jan 2002 to May 2003
period for calibration would have produced a
model that predicted relatively low rates of
natural recovery
e This period appears to be anomalous
ANCHOR
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Implications for HST Model Calibration

e Use of data from May 2003 to Jan 2009
period for calibration will produce a robust
model that is more representative of long-
term sediment transport processes In the
study area (RM 2-11)
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Modifications to Hydrodynamic Model

e Additional evaluation of the hydrodynamic
model revealed two problems that required
modification of the model inputs

e Upstream inflow BC in Columbia River
e Spatial distribution of effective bed roughness

e These two issues were resolved, which
resulted in improved model performance
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Specification of HST Model Inputs

e The following HST model inputs were
specified using site-specific data:

Erosion rates of cohesive sediment
Bulk properties of non-cohesive sediment

Incoming sediment load (magnitude and
composition)

Spatial distributions of effective bed roughness
(Dyy) and bed composition

Bulk (dry) density
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LEGEND

—— Match Lines

River Miles (white lines and numbers)

[] Shoreline

LEFT PANEL

Feb 2004 Bathymetry (NAVDES ft)
B 90.6--556
B 55.5--443
mm 44.2--358
B 35.7--269
I 26.8--17.1

[ -17.0- 6.0
[ -59-101

RIGHT PANEL

Model Grid Bedmap
I Hard-Bottom
Il Cohesive

I Non-Cohesive

NOTES:

Bathymetry data from West.

Bedmap based on data from GeoSea and Round 2 sampling
campaigns.
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Bed Type Mapping

LOCATOR MAP

Pt

REFERENCE SCALE

0o 05 1
™ s

LEGEND

s Match Lines
e River Miles
|:| Shoreline
Sediment Type

@ Non-Cohesive

©  Cohesive

Notes:

Cohesive samples have

D50 < 250 um and fraction
silt+clay = 15%.
Non-cohesive samples have
D50 >= 250 um or fraction
silt+clay <= 15%.

Data are from the GeoSea and
Round 2 sampling campaigns.
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Notes:
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D50 >= 250 um or fraction
silt+clay <= 15%.

Data are from the GeoSea and
Round 2 sampling campaigns.
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Bed Type Mapping: RM 2 to 11

Surface sediment: 411 GeoSea cores

19%

Non-Cohesive

Cohesive

81%
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Analysis of Erosion Rate (Sedflume) Data

e Sedflume core data collected during 2006

were analyzed
e Focus was on horizontal and vertical variability

e LWR data were compared to Sedflume data
from two other sites
e Lower Duwamish Waterway
e Estuary on Gulf Coast
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Analysis of Erosion Rate (Sedfluvmej-bata

e Inter- and intra-site comparisons of erosion
rate data are possible using the erosion rate
(ER) ratio

e ER ratio compares erodibility of a core to the
average erodibility of all cores at a site
e ER ratio < 1 =» erodibility is less than average
e ER ratio > 1 =» erodibility is greater than average
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Spatial Variability of LWR ErodiBHityeree=""

O0—-5cm Layer

3.8 times greater

than average  ——

Erosion Rate Ratio
]

50% less than
average
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Vertical Variability of LWR Erodibility

Lower Willamette River

0-5 e Erodibility decreases with
increasing depth due to
5-10 cm [ consolidation effects
10-15 cm NN
15-20 cm
75% less than

20-25 CmF - 0-5 cm layer
| | | | |

0.0 0.5 1.0 1.5 20 25 3.0 3.5

Erosion Rate Ratio, R,
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Lower Willamette River

0-5 cm

510 em

10-15cm

15-20 cm

20-25 em

00 0.5 1.0 15 20
Erosion Rate Ratio, R,

Lower Duwamish Waterway

3.5

«—_ o0% greater
than LWR

10-15 cm

15 20
Erosion Riate Ratio, R,

Gulf Coast Estuary

35

3.2 times
greater than
LWR
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HST Model Calibration: General Strategy

e Primary calibration target is bed elevation
change In the study area (RM 2-11) during
~5.5-year period (May 2003 to January 2009)

e Evaluate model performance over wide
range of spatial scales

e Large-scale: entire study area (~1,800 acres)
e Small-scale: grid cell (~1 acre)
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HST Model Calibration: Data Déﬁ@iwwﬂ“
Within Study Area (RM 2-11)

e Density of bed elevation change data used for
evaluating model performance is high

e Typical HST model: 2 - 10 data points
e LDW HST model: 58 data points
e [WR HST model: ~1,600 data points

e Each LWR data point represents bed elevation
change within 1 grid cell

e Average area: 1.1 acres
e Range: 0.6 - 1.9 acres

e The large number of LW data points used for
evaluating HST model performance is unique
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HST Model Calibration:
Calibration Parameters
e Four Input parameters were adjusted, within
realistic ranges, during the calibration

process:

e Effective diameters of sediment size classes 1, 2
and 3
e Active layer thickness of non-cohesive sediment

ANCHOR
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HST Model Calibration:
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Effective Diameters of Classes 1, 2 and 3
e Four sediment size classes are used In the

model

e Effective diameters of classes 1, 2 and 3

were adjusted

e Affects deposition and erosion processes

Sediment Particle Size
Class Range
)

1: clay/silt <62
62 - 250

2: fine sand

3: medium &
coarse sand

4: gravel

250 - 2,000

NN R, | Slide 30 of 46

Effective
Diameter

(um)
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90
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HST Model Calibration:
Active Layer Thickness, Non-Cohesive Bed

e Active layer thickness affects erosion of non-
cohesive bed
e Shear stress exponent (n) was adjusted
e Range: 0.1-1
e Setn=0.5

Active

Layer
~0.1—-2cm TA = 2 dm (Tsf/Tcr)n

A
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HST Model Calibration: LWR Hydrograph
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2003 2004 2005 2006 2007 2008 2009
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May 2003 — January 2009

Predicted TE = 20% 178,000
_ = 0
S Data-Based TE = 19%

- Multnomah
55,000 242,000 585,000 Channel

Upstream
Incomin
Loa
Downstream
Net Dut%oing
Loa
Erosion Deposition
Units: MT/yr
All Areas: Excluding Cap/Dredge Areas:
Model: 187,000 174,000
Data: 176,000 165,000
Error + 6% + 5%
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Relative Areal Distribution of Erestemn-amn
Deposition, RM 2-11.
May 2003 — January 2009

Measured Bed Elevation Change Predicted Bed Elevation Change
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HST Model Calibration Results

e Spatial scale: entire study area

e Net deposition mass and trapping efficiency are
accurately predicted

e QOverall spatial distribution of erosion and
deposition areas Is adequately simulated
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Longitudinal Bed Elevation Chapgein
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1-Mile Average

Study Area

ge

Bed Elevation Chan
{cmiyr)

1-mile average corresponds to an
average area of ~200 acres

13 12 11 10 9 8 T 6 5 4 3
River Mile




Slide 37 of 46 DO NOT QUOTE OR CITE This document
is currently under review by US EPA and
tg and tribal partners and is

Longitudinal Bed Elevation Chapgein

0.5-Mile Average
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Study Area
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Bed Elevation Chan
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-10 average area of ~100 acres
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Longitudinal Bed Elevation Chapgein

1/8-Mile Average

Study Area
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Bed Elevation Chan
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1/8-mile average corresponds to
1 row of grid cells across
the river channel, with an average
area of 22 acres
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HST Model Calibration Results

e Spatial scale: entire study area
e Net deposition mass and trapping efficiency are
accurately predicted

e QOverall spatial distribution of erosion and
deposition areas iIs adequately simulated

e Spatial scale: laterally-averaged,
longitudinal distribution

e Model adequately simulates longitudinal
variations in laterally-averaged bed elevation
change, from 1-mile to 1/8-mile scales
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Spatial-Scale Analysis, RM 2-11 &

May 2003 — January 2009
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HST Model Calibration Results

e Spatial scale: 1-acre to 1,800 acres, average
predicted-data difference

e Model has approximately same predictive
capability, on average, over entire range of
spatial scales

e Model tends to over-predict net deposition, but
by a relatively small amount (< 0.2 cm/yr)
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Qualitative Agreement Between Ergsion oo
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and Deposition Areas, RM 2-11.
May 2003 — January 2009

Model-Data
Agreement
On Grid-Cell Basis

Model-Data
Disagreement
On Grid-Cell Basis
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Quantitative Agreement at Grid-Cell s e
Spatial Scale, RM 2-11:
May 2003 — January 2009

Erosional Cells Depositional Cells

250 acres 1,560 acres
14% of total area 86% of total area

<+ 2.5 cmlyr

+2.5-5cmlyr

>+ 10 cml/yr

+5-10 cm/yr
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HST Model Calibration Results s

e Spatial scale: 1-acre to 1,800 acres, average
predicted-data difference

e Model has approximately same predictive
capability, on average, over entire range of
spatial scales

e Model tends to over-predict net deposition, but
by a relatively small amount (< 0.2 cm/yr)

e Spatial scale: 1 grid cell (~1 acre)

e Significant variability exists in the predictive
capability of the model at this spatial scale
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Summary of HST Model Calibrattomn

e The revised HST model was successfully
calibrated

e Within the study area (RM 2-11), the model
Is able to adequately simulate:
e Large-scale deposition and erosion processes
e Longitudinal variations in laterally-averaged bed

elevation change

e At grid-cell spatial scales (~1 acre), model
predictions have approximately zero bias (on
average)

e Significant variability exists in model predictive
capability at this spatial scale
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